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a  guide  to  the 
viewer  .  .  . 


the  oil  room  tells  a 
story  beginning  on  your 
left  as  you  enter 


1st.  MONTANA'S  OIL  GEOLOGY'— Oil  is  pro- 
duced from  rocks  and  in  this  display  are 
seen  representative  'core'  sample  rocks  taken 
from  Montana  wells. 


2nd.  'LOOKING  FOR  PLACES  TO  LOOK  FOR 
OIL'  is  the  job  of  the  seismograph  crew. 
The  seismograph  doesn't  find  oil — it's  only 
one  of  many  tools  used  to  choose  a  place  to 
drill  a  test  hole. 


3rd.  'WHAT  IT  TAKES  TO  DRILL  AN  OIL 
WELL'  is  nearly  beyond  belief:  scores  of 
technical  people,  almost  countless  tons  of 
material  and  equipment. 

4th.  'ONLY  THE  DRILL  TELLS  ABOUT  THE 
PRESENCE  OF  OIL':  Here  you  see  the  drill- 
ing rig  floor  with  the  crew  coupling  the  drill 
pipe  which  will  guide  the  bit  to  the  objective 
formation. 


5th.  'REFINING  CRUDE  OIL'  involves  the  treat- 
ing of  many  chemicals,  miles  of  plumbing 
and  intense  temperatures  to  change  'crude' 
molecules  into  useful  gasolines,  oils,  road 
building  asphalts  and  a  multitude  of  other 
products. 

6th.  Out  of  'THE  MAGIC  BARREL'  pour  count- 
less products;  only  a  few  are  shown.  Can 
you  imagine  over  500,000  individual  chemical 
derivatives  from  crude  oil?     It's  true! 


7th.  'TRY  YOUR  LUCK'  once  for  $100,000.  Even 
with  the  help  of  an  army  of  scientists  and 
the  best'  equipment,  the  oil  hunters  successes 
are  few  and  far  between. 
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Montana's   Oil   Geology 
1st  Exhibit  Case 


The  story  of  oil  begins  in  the  ground  and  in 
the  rocks  where  it  has  been  trapped  by  forces  of 
nature. 

Contrary  to  popular  belief,  crude  oil  does  not 
come  from  subsurface  rivers,  lakes  or  ponds.  The 
driller  finds  his  oil  in  petroleum  bearing  rocks, 
three  major  types  of  which  are  productive  in  Mon- 
tana. 

These  include  limestone,  sandstone — the  most 
common  producers  in  the  state — and  dolomite, 
those  shown  in  the  first  exhibit  case. 

The  capacity  of  a  rock  to  hold  oil  is  known  as 
"porosity."  But  porosity  alone  is  not  enough.  Rock 
must  also  have  permeability — which  means  the 
pore  spaces  must  allow  the  oil,  under  gas  or  water 
pressure,  to  flow  through  the  rock. 

In  other  words,  a  rock  could  be  highly  porous 
and  yet  have  no  permeability  if  the  tiny  spaces 
were  sealed  off,  each  from  the  other,  so  that  oil 
could  not  pass  through  the  formation. 

Oil-bearing  rocks  have  proven  to  be  commer- 
cially productive  in   30  of  Montana's  56   counties. 

Much  is  yet  to  be  learned  of  Montana's  oil 
geology.  Since  the  first  commercial  oil  production 
was  found  in  Carbon  county  in  1915,  less  than  2/10 
of  one  per  cent  of  the  94  million  acres  of  land  in 
Montana  has  been  proven  commercially  productive. 


Looking  for  oil  is  a  specialist's  job — and  the 
search  is  always  spearheaded  by  the  geologist  and 
the  seismograph  crew. 

The  geologist  can  tell  a  lot  about  subsurface 
rocks  by  examining  those  on  the  surface.  His  pro- 
fessional companion,  the  geophysicist,  can  tell 
something  about  how  rocks  are  positioned  be- 
neath the  surface  with  the  help  of  the  seismograph, 
the  instrument  used  first  to  measure  earthquakes. 

The  seismograph  crew,  shown  at  work  in  Mus- 
selshell county  near  Roundup  (2nd  exhibit  case), 
uses  explosives  set  deep  in  the  ground  to  create 
miniature  "earthquakes."  Vibration  detecting  in- 
struments placed  on  the  surface  detect  the  sound 
waves  after  they  have  been  deflected  from  the 
rock  folds  beneath  the  ground. 

These  vibrations  are  recorded  on  a  chart 
which,  to  the  trained  geophysicist,  presents  a  pic- 
ture of  subsurface  structures — the  positions  of  the 
many  layers  of  rock. 

But  neither  the  geologist  or  the  geophysicist 
can  assure  discovery  of  oil.  They  only  locate  fav- 
orable conditions  for  the  entrapment  of  oil. 

Whether  the  rocks  are  porous  and  whether 
they  contain  oil  can  only  be  determined  by  drill- 
ing a  well. 


Making  a  Seismogram 
2nd  Exhibit  Case 


What  It  Takes   to  Drill  an  Oil  Well 
3rd  Exhibit  Case 


It  takes  a  lot  of  men,  a  lot  of  talent  and  a  lot 
of  equipment  to  drill  an  oil  well. 

It  takes  a  lot  of  money,  too. 

There  are  no  less  than  130  persons  involved  in 
the  location,  drilling  and  servicing  of  the  average 
10,000  foot  exploratory  well. 

Equipment  and  materials  for  drilling,  which 
range  from  earth  moving  tractors  to  4,500  sacks  of 
specially  concocted  cement  to.  set  casing,  represents 
a  considerable  investment. 

Because  of  varying  conditions  which  may  be 
encountered  by  drillers  the  cost  of  an  exploratory 
well  may  run  from  $200,000  to  more  than  $1  mil- 
lion. 

And  the  oil  hunter  still  doesn't  know  until  he 
reaches  the  bottom  of  his  well  whether  or  not  he 
has  found  oil  in  commercial  quantity. 


MANPOWER 


To  Choose  the 
Drill   Site 

1  1    Geologists 
Legal  Talent 
Leaser 

2  Observers 
Seismic  Crew  Chief 

3  Surveyors 
Permit  man 

2    Recorders 
2    Shooters 

4  Drillers 

2   Computers 


To  Set  Up  the  Rig 

2  Transit  men 

5  Surveyors 

6  Engineers 
4  Operators 

2    Gang  pushers 

6  Riggers 

4    Crane  Operators 

7  Truck  Drivers 
2    Rig  Foremen 


To  Drill,  Maintain — 
and  Complete  the  Well 

14    Rotary  Helpers 
6    Drillers 
6    Derrick  men 

6  Misc.    (welders, 
electricians,  carpenters, 
mechanics) 

Specialists  who  Service 
all  the  Technical 
Phases  of  Drilling  and 
Completing  the  Well 

4  Petroleum    Engineers 

4  Geologists 

3  Foremen 
2  Shooters 

7  Operators 

1  Serviceman 

4  Core  Analysts 

2  Inspectors 

1  Test  Operator 

3  Cementers 

2  Bulk  Truck  Operators 
1    Gas  man 


EQUIPMENT 


To  Make  the 
Geologic  Location 

3  Seismograph    Trucks 

4  Trucks: 

Water 

Electric   Logging 
Perforating 
For  general 
purposes 
1    Well  shooter's  truck 


To  Prepare  the 
Well  Location 

1-3  Cranes 

2  Cats 

2  Graders 

3  Tank   Trucks 

2  Tanks 

7   Trucks  for  Hauling 

Rigging 
1    Welding  Truck 

3  Road  Crew  Trucks 


The  Rig  and  Materials 

7    Pipe  Trucks   (delivery) 
14,000   ft.  Drill  pipe 
10,000  ft.   7-inch  well 

casing 
40  ft.  20-inch  conductor 

pipe 
500  ft.   5-inch  liner  pipe 
4,000  gals  Road  oil 
3,000  bbls.  Diesel  fuel 
400  tons  Crusher  dust 
200  lbs.  Rags 
4,500  sacks  Cement   for 

casing 
3  50  sacks  Cement  for 

cellar 
1,500  ft.    12^ -inch 

casing 
1,000   ft.    1-inch  -  2-inch 

manila  rope 
7,500  ft.    \ys  -  114 -inch 

cable 
25,000  ft.  %-inch 

sandline 


To  Make  the  Mud 

800  tons  Barytes 

150  tons  Mud  chemicals, 

and  organic  colloids 
150  drums  Emulsified  oil 
48,000  bbls.  Water 
5  tons  Sawdus.t 
5  tons  Cottonseed  Hulls 
100  tons  Bentonite 


Bits  to  Drill  the  Hole 

Corehead  bits 
Soft  formation  bits 
Hardrock  bits 
Fishing  tools 
Reamers 

Misc.  Items 

Sand  and  gravel 
Miscellaneous  lubricants 
Locker  Room 


Drilling  A 
4th  Exh 


One  of  the  many  operations  in  the  drilling  of 
a  well  is  shown  in  the  fourth  case  where  the  crew 
is  at  work  coupling  lengths  of  drill  pipe  which  will 
rotate  and  guide  the  bit  to  the  objective  formation. 

One  of  the  most  important  processes  in  the 
drilling  operation  is  the  circulation  of  "mud,"  a 
fluid  used  by  drillers  to  cool  the  bit  and  to  clean 
out  the  hole. 

The  mud  is  introduced  into  the  drill  pipe 
through  the  swivel  and  kelly,  the  object  at  the 
left  rear  of  the  derrick  floor.  Under  great  pres- 
sure the  mud  moves  downward  to  cool  and  lubri- 
cate the  bit  as  it  chews  away  at  the  rock.  Then, 
as  it  comes  back  to  the  surface  it  coats  the  walls  of 
hole  to  keep  the  well  from  collapsing  around  the 
drill  pipe. 


It  returns  to  the  surface,  carrying  chips  and 
cuttings  from  the  bottom  of  the  hole,  and  is  piped 
to  a  settling  tank  where  the  heavy  cuttings  sink  to 
the  bottom.  The  mud  is  then  recirculated  through- 
out the  drilling  operation. 

At  left  of  center,  on  the  derrick  floor,  may  be 
seen  a  drill  bit  of  the  type  used  in  drilling  hard- 
rock  formations.  The  bit  is  turned  by  the  many 
lengths  of  drill  pipe  which  go  into  the  hole.  Power 
to  turn  the  pipe  and  bit  is  supplied  by  diesel  en- 
gines. 

The  scene  depicted  in  this  diorama  is  in  Fallon 
county,  where  the  slanting  outcrop  of  rocks,  form- 
ing the  background  of  the  scene,  was  the  surface 
evidence  which  led  geologists  to  locate  reservoir 
rocks  below  the  ground — and  to  discover  oil.  The 
field  shown  is  located  south  of  Glendive. 


Oil  in  the  ground  is  worth  nothing — and  the 
industry  gets  no  pay  for  leaving  it  there. 

In  order  to  turn  oil  into  money,  it  must  first 
be  taken  to  market — and  this  is  where  pipelines 
come  in. 

It  might  be  said  truthfully  that  pipeline  trans- 
portation is  the  most  outstanding  development  of 
Montana's  oil  producing  history — it  provides  the 
industry  in  the  state  with  a  market. 

Just  as  Montana  cannot  eat  all  its  wheat,  neith- 
er can  it  use  all  its  crude  and  refined  products.  It 
must  export  to  demand  centers — and  pipelines  have 
made  that  possible. 

Montana  now  has  crude  oil  pipelines  running 
from  producing  fields  to  refining  centers  both  in 
and  out  of  the  state.  This  makes  it  possible  for 
Montana  crude  to  compete  effectively  with  crude 
oil  produced  in  other  states. 

The  construction  of  two  refined  products  pipe- 
lines crossing  the  state  from  east  to  west  has  per- 
mitted Montana  refineries  to  compete  with  prod- 
ucts manufactured  in  other  states. 

Thus  the  pipeline  supplies  the  all-important 
link  between  field  and  consumer,  carrying  oil 
which  is  the  life-blood  of  the  nation — for  more 
than  70  per  cent  of  the  fuel  requirements  of  Amer- 
ica in  1958  were  supplied  by  petroleum. 


The  solid  lines  are  the  crude  oil  pipe- 
lines, the  dotted  line  is  a  refined  products 
pipeline  and  refinery  locations  are  marked 
with  a  triangle. 


Montana's  Pipelines  and  Refineries 
Figure  Number    1 


A  Montana  Refinery 
5  th  Exhibit  Case 


The  petroleum  refinery,  probably  the  most 
complex  phase  of  the  industry,  links  the  consumer 
to  the  oil  producer. 

Only  a  trained  engineer  could  follow  the  maze 
of  pipes,  tubes,  vats,  stills,  pumps,  and  "cookers" 
used  in  the  process  of  refining  crude  oil. 

From  the  time  it  leaves  the  tanks,  trucks  or 
pipelines  which  bring  it  from  the  field  to  the  time 
it  appears  in  product  form  on  the  loading  docks 
ready  for  marketing,  crude  oil  is  chemically  and 
physically  broken  down  and  reformed  into  its 
many  components. 

Simplest  way  to  describe  refining  is  to  say  it 
uses  heat  and  chemicals  to  break  molecules  apart 
— the  "cracking"  process — and,  in  the  same  way, 
reassembles  them  into  the  various  forms  of  prod- 
ucts. 

Figure  Number  2  on  following  page  shows  the 
temperature  ranges  required  to  "break-out"  certain 
products. 


-NATURAL  GAS 


—PROPANE 
—BUTANE 

—GASOLINE 
—HEATING  OIL 
-DIESEL  FUEL 


LUBRICATING  OIL 


ASPHALT 


Figure  Number  2 


The   Magic   Barrel 
6th   Exhibit  Case 


The  words  "Magic  Barrel"  have  become  almost 
a  catch  phrase  in  Montana's  oil  industry — and  with 
many  people  it  has  proven  to  be  the  most  dramatic 
way  of  showing  the  versatility,  and  adaptability  of 
petroleum  in  a  modern  civilization. 

The  "Magic  Barrel"  display  is  used  through- 
out the  nation  by  industry  speakers  to  show  civic 
groups,  schools  and  other  interested  organizations 
a  few  of  the  many  products  in  everyday  use  that 
can  be  made  from  crude  oil. 

Gasoline,  oil,  heating  fuels  and  asphalt  are  but 
the  basic  products  of  Montana's  oil — scientists  in 
the  petrochemical  industry  have,  as  the  saying  goes 
in  the  packing  industry,  "used  everything  but  the 
squeal  of  the  pig." 

The  latest  estimate  is  that  500,000  compounds 
can  be  made  from  petroleum — crude  oil  and  nat- 
ural gas — today. 

The  list  includes  clothing  and  cosmetics,  tires, 
tubes  and  anti-freeze  solutions,  building  materials, 
floor  coverings,  dishes  and  decorating  materials, 
fertilizers,  insecticides,  explosives,  dyes,  plastics 
and  solvents  of  all  types.    The  list  could  go  on. 

It  is  true  that  no  one  living  in  the  United 
States  today  can  get  through  a  single  24-hour  pe- 
riod without  using  a  product  made  from  oil. 


Drilling  for  oil  and  more  often  failing  to  find 
it  is  somewhat  similar  to  spinning  a  roulette  wheel 
or  tossing  the  dice.  If  there  is  a  difference,  it  is 
because  the  oil  hunter  must  lay  out  $100,000  every 
time  he  spins  the  wheel.  Mother  earth  and  the 
oil  man  have  "bet"  often  enough  down  through  the 
years  that  the  odds  have  been  definitely  established. 
The  oil  hunter'  has  but  one  chance  in  nine  of  dis- 
covering mother  earth's  well  hidden  secrets. 


Actually,  even  when  the  oil  hunter  does  come 
up  with  that  one'success  in  nine,  a  few  years  or 
even  a  few  months  often  proves  that  he  only  dis- 
covered what  he  thought  to  be  a  commercial  oil 
deposit.  The  oil  hunter  has  but  one  chance  in 
fourteen  of  discovering  oil  in  commercial  quanti- 
ties, despite  the  fact  that  he  may  have  earlier  beat 
the  one  in  nine  odds.  Many  apparent  discoveries 
which  produce  for  a  short  time  turn  out  to  be  only 
"teasers." 

His  chances  of  discovering  a  field  with  sub- 
stantial reserves  are  even  more  slim. 

For  despite  his  equipment,  his  trained  person- 
nel and  his  past  record  of  successes,  the  only  way 
he  can  confirm  his  hunch  that  there  may  be  oil  is 
to  drill  for  it. 

If  it's  there,  he's  got  a  well.  If  it's  not  there, 
the  industry  chalks  up  another  lesson  learned — 
the  expensive  way. 

Fortunately  for  the  nation,  the  oil  industry  has 
a  good  record  of  accomplishment  in  the  develop- 
ment of  our  oil  resources. 

The  industry  has  not  failed  in  peace  or  war  or 
in  the  face  of  mounting  difficulties  to  meet  the 
needs  of  our  country — and  it  will  continue  its  role 
in  the  building  of  a  better  and  stronger  America 
in  days  to  come. 
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button  at  over  '/00,ooo 
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Try  Your  Luck 
7th  Exhibit  Case 


The  Oil  Room  Exhibits  Were 
Designed  and  Created 

by 

John  B.  Weaver,  Curator 
Clarence  Zuehlke,  Assistant  Curator 


Background  Art  for  Drilling  Diorama 

by 

Les  Peters 


The  Oil  Room  was  Sponsored 

by  the  Montana  Division 

of  the 

Rocky  Mountain  Oil  and  Gas  Association 
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